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The influence of narcosis on the membrane formation was studied in the sea 
urchin egg, and the change in membrane potential was observed accompanying 
fertilization of the narcotized eggs. 
Unfertilized eggs of H emicentrotus pulcherrimus were narcotized with a six 
per cent solution of ethyl-urethane in sea water and they were inseminated ten 
minutes after their return to normal sea water (Table 1). 
Table 1 
Membrane formation and polyspermy of narcotized eggs 




















In eggs which had been immersed in the urethane sea water for one minute, 
the formation of fertilization membrane took place normally. The eggs, however, 
became polyspermic. In 25 per cent of eggs which had been narcotized with the 
urethane sea water for two minutes, the elevated membranes were lower so that 
it was difficult to find the perivitelline space, and the rest showed no cortical 
change. The three minutes' immersion resulted in no membrane formation, but 
spermatozoa entered the eggs. No cortical change was ascertained after insert-
ing a microelectrode (having a tip of 0.5 !') in the narcotized egg, when a resting 
potential (5-10 mV positive relative to the earthed electorde) was obtained across 
the egg surface. The magnitude of the potential remained fairly constant for about 
ten minutes. Changes in potential were observed by insemination of the perforated 
egg. A change in potential which had the form of a spike, appeared prior to 
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the first visible change on the surface of eggs which had been immersed in the ure-
thane sea wa:.ter 'for one minute. It was a transient, negative diSplacement having 
the magnitude of about 5 m V. After the appearance of the spike, there was a drop 
in potential till a new steady level was reached (3-5 mV positive relative to the 
earthed electrode). The fertilization membrane appeared while the potential was 
falling. The sequence of events resembles closely what happens in normally ferti-
lized eggs (Hori, nnpublished). By two minutes' immersion in the urethane sea 
water, the potential gradually decreased without the occurrence of such a spike and 
reached a new steady value (3-5 m V positive relative to the earthed electrode). 
The immersion for three minutes resulted in failure to demonstrate the presence of 











Fig. 1. Changes in membrane potential accompanying 
fertilization of narcotized eggs with ethyl-urethane sea water. 
1. Normally "fertilized egg (control). 
2. One minute immersion in the urethane sea water. 
3. Two minutes' immersion in the urethane sea water. 
4. Three minutes' immersion in the urethane sea water. 
s. A spike prior to the first visible change on the cortex a·f the egg. 
·a. The appearance ·of fertilization membrane. 
